This study aimed to examine the relationship between disability and the American Heart Association metric of ideal cardiovascular health (CVH) in older adults from the 2009-10 Chilean National Health Survey. Data from 460 older adults were analyzed. All subjects were interviewed using the standardized World Health Survey, which includes 16 health-related questions and assesses the domains of mobility, self-care, pain and discomfort, cognition, interpersonal activities, vision, sleep and energy, and affect. A person who responds with a difficulty rating of severe, extreme, or unable to do in at least one of these eight functioning domains is considered to have a disability. Ideal CVH was defined as meeting the ideal levels of four behaviors (smoking, body mass index, physical activity, diet adherence) and three factors (total cholesterol, fasting glucose, blood pressure). Logistic regression analysis suggested that ideal physical activity reduces the odds of disability (odds ratio (OR) = 0.55, 95% confidence interval (CI) = 0.36-0.85). Moreover, participants with intermediate (3-4 metrics) (OR = 0.63, 95% CI = 0.41-0.97) and ideal (5-7 metrics) (OR = 0.51, 95% CI = 0.24-0.97) CVH profiles had lower odds of disability independent of history of vascular events and arthritis disease than those with a poor profile (0-2 metrics). In conclusion, despite the cross-sectional design, this study suggests the importance of promoting ideal CVH because of their relationship with disability.
H eart attack and stroke are the first and third most common causes of disability in the United States, with musculoskeletal system and connective tissue problems falling between them. 1 Clinically evident stroke and cerebral dysfunction are the leading cause of disability, but nonvascular disorders such as neuropathy, pain, blindness, lung disease, and mental illness have also been associated with disability and constitute a large proportion of this burden. 2 Furthermore, cardiovascular disease (CVD) is the second leading cause of cognitive impairment, functional decline, and poor quality of life in late life. 3 Because of the high prevalence of disability in older adults and the complexity of its management, it is important to capture the modifiable predictors and correlates of disability with easily measured variables.
In response to the increasing burden of CVD, the American Heart Association (AHA) "Strategic Impact Goal Through 2020 and Beyond" was established to define the concept of ideal cardiovascular health (CVH) and the metrics needed for monitoring it across populations. 4 The AHA defined ideal, intermediate, and poor CVH based on four health behaviors (current smoking, body mass index (BMI), physical activity, healthy diet score) and three physiological health factors (total cholesterol, blood pressure (BP), fasting plasma glucose). In previous studies, ideal CVH was found to be associated with lower vascular and nonvascular mortality 5 and subclinical disease markers, such as carotid intima-media thickness 6 and coronary artery calcification, 7 although factors determining ideal CVH appear to be associated with noncardiovascular outcomes as well, such as cognition 8 and cancer. 9 Disability, more than multimorbidity, has been shown to be predictive of mortality in persons aged 80 and older, independent of age and other clinical and functional variables. 10 Only two studies (one of them a prospective study) 11 have examined the relationship between ideal CVH and disability and none have done so in a nationally representative population of older adults. 11, 12 Both studies showed that ideal CVH metrics were associated with lower odds of disability independent of vascular and nonvascular events. Although effects of single risk factors on disability have been previously examined in a Chilean population, 13 the aggregation of these in the construct of ideal CVH has not been studied. As far as we know, this is the first study published to examine an older-adult Latin American population. Therefore, the aim of the study was to examine the relationship between disability and the American Heart Association metric of ideal CVH in older adults from the data of the participants in the 2009-10 Chilean National Health Survey.
MATERIAL AND METHODS

Study Population
The 2009-10 Chilean National Health Survey was a representative household survey with a stratified multistage probability sample of 5,416 urban and rural noninstitutionalized participants aged 14 and older from the 15 regions of Chile. The sample size was calculated with a 20% relative sampling error to estimate a national representation over 4%. The response rate was 85%, with no replacements. The survey has been described in detail elsewhere.
14 In this study, 1,013 older adults (≥65) were evaluated, 460 of whom had recorded values for all ideal CVH metrics. The ethics committee of the Pontificia Universidad Cat olica de Chile and the Ministry of Health approved the study protocol and ethical consent forms.
Measurements
Standardized protocols were used, and all investigators (nurses and research technicians) underwent joint training sessions before implementation of the Chilean National Health Survey.
World Health Survey
The World Health Survey (WHS) was created to compile comprehensive baseline information on the health of populations. 15 The measure was based on 16 health-related questions with responses recorded on a 5-point scale: no difficulty, mild difficulty, moderate difficulty, severe difficulty, extreme difficulty. The questions were grouped into eight health domains: vision, mobility, self-care, cognition, interpersonal activities, pain and discomfort, sleep and energy, and affect. A person who said that they had a difficulty rating of severe, extreme, or unable to do in any of these eight functioning domains was considered to have a disability; 16 therefore, the population was divided into disabled versus not disabled.
Measurement of Cardiovascular Health Metrics
Anthropometric Assessment
Height was measured to the nearest 0.1 cm using a portable stadiometer, and weight was measured to the nearest 0.1 kg using a digital scale at home, with participants without shoes and in light clothing. BMI was calculated as weight/height 2 and classified using the World Health Organization criteria. 17 Resting BP Systolic BP (SBP) and diastolic BP (DBP) were measured at home three times within a 5-minute interval using a validated sphygmomanometer (HEM-742, Bannockburn, IL).
Physical Activity
The Global Physical Activity Questionnaire, version 2, which assesses sedentary behavior (total time spent sitting) and three domains of physical activity (occupational, active-commuting, and recreational) and uses algorithms to categorize weekly PA into two categories (inactive (<600 metabolic-equivalent (MET) min/wk) and active (≥600 MET min/wk)), 18 was used to measure physical activity.
Healthy Diet Score
The frequency of consuming fish, shellfish, or other seafood (≥ 1 servings/wk), whole grains (≥ 1 servings/day), fruits (≥ 2 servings/d), vegetables (≥ 3 servings/d), and sodium (<15 g/d) was analyzed using a healthy diet score (4-5 points) obtained from a questionnaire designed ad hoc.
14 Participants are required to stipulate how frequently they consume a list of above-mentioned foods. Adults with a healthy diet score of 4 were considered to have an ideal diet. 4 
Smoking Status
Ideal behavior was self-reported defined as never having smoked or having quit smoking 12 or more months ago.
Ideal CVH
The AHA guidelines 4 were used to construct an ideal CVH index based on seven metrics (4 behaviors, 3 factors), with participants receiving 1 point for the presence of each ideal metric. The AHA defines ideal behaviors as BMI less than 25 kg/m 2 physical activity of 600 MET per week or more, nonsmoking (never having smoked or having quit smoking ≥12 months ago), and a dietary pattern that promotes ideal CVH. 4 The factors were classified as follows: untreated SBP less than 120 mmHg and DBP less than 80 mmHg, untreated total cholesterol of 200 mg/dL or less, and untreated fasting blood glucose less than 100 mg/dL.
Participants were categorized into 1 of 3 health levels based on the number of CVH metrics in the ideal range that they exhibited; the healthiest level (ideal CVH profile) was defined as having between 5 and 7 metrics in the ideal range; the intermediate level, 3 to 4 metrics; and the poor level, 0 to 2 metrics.
Covariates
Sociodemographic information was collected for all participants, including age, sex, education level (primary, secondary, beyond secondary), alcohol intake as assessed using the Alcohol Use Disorders Identification Test (AUDIT), 19 area of residence (urban or rural), and history of falls in the last year. The AUDIT identifies dangerous drinking behaviors through a summary score constructed from questions on drinking behavior, including drinking frequency, quantity, and inability to stop drinking. The question related to falls was, "How many times in the last year have you fallen?" Information on vascular events and arthritis was collected using self-reported questionnaires.
Statistical Analysis
Statistical normality was tested using statistical (Kolmogorov-Smirnov test) and graphical procedures (normal probability plots). Because no significant interaction was observed with sex (sex and ideal CVH categories), all statistical analyses were performed with both sexes together to increase statistical power. Differences between the prevalence of ideal CVH metrics according to disability (disabled, nondisabled) were analyzed using the chi-square test. Logistic regression models were used to compare the prevalence of disability according to individual (smoking, BMI, physical activity, healthy diet, total cholesterol, fasting glucose, blood pressure) and number of ideal CVH metrics (poor (0-2 metrics), intermediate (3-4 metrics), and ideal (5-7 metrics)). We used two models: Model 1 was adjusted for age, sex, educational level, area of residence, alcohol use, and history of falls; Model 2 was adjusted for age, sex, educational level, area of residence, alcohol use, history of falls, history of arthritis, history of cardiac disease, history of peripheral vascular disease, and history of stroke. Data were analyzed using SPSS version 22.0 (IBM Corp., Armonk, NY), and P < .05 was considered statistically significant. Table S1 shows descriptive characteristics according to sex. The study included 460 older adults (mean age 73.5, 59.3% female). The prevalence of disability was 47.6% among women and 35.3% among men (P = .008). Women self-reported greater difficulty than men in mobility, self-care, pain and discomfort, interpersonal activities, vision, sleep and energy, and affect. Figure 1 shows the prevalence of each ideal CVH metric according to disability category (disabled vs nondisabled). Older adults classified as nondisabled were more likely to have an ideal BMI (71.9% vs 62.8%, P = .04) and ideal physical activity (59.3% vs 37.8%, P < .001) than those classified as disabled. Table 1 shows the odds ratios (ORs) for the prevalence of disability for individual and number of ideal CVH metrics. Model 1 showed that older adults with an ideal BMI (OR = 0.68, 95% CI = 0.45-0.93, P = .04), ideal physical activity (OR = 0.53, 95% CI = 0.35-0.79, P = .002), and ideal fasting blood glucose (OR = 0.58, 95% CI = 0.36-0.94, P = .027) had lower odds of disability than those with nonideal levels of these metrics. Model 2 showed that older adults with ideal levels of physical activity (OR = 0.55, 95% CI = 0.36-0.85, P = .006) had lower odds of disability than those with nonideal physical activity levels. 
RESULTS
Supplementary
DISCUSSION
According to both logistic regression analyses, ideal physical activity was associated with lower odds of disability in older adults independent of history of vascular events and arthritis. Moreover, the ideal (5-7 metrics) and intermediate (3-4 metrics) health profiles were associated with lower odds of disability than the poor profile (0-2 metrics). A greater prevalence of disability was observed in older women than men, together with greater difficulty in more than 60% of the 8 health domains associated with disability. These results suggest a potential greater economic burden on women. It is expected that the proportion of older population will rise to 22% by 2050. 20 In Latin America, by 2020 there will be approximately 200 million older adults, with a higher proportion of women than men. 20 In Chile, there will be more than 2.8 million older adults in 2013PLEASE check the year here and change the verb tense to the past if it is really 2013 that is being referred to, 21 representing 15.6% of the total population and expected to reach 20% by 2025, with a higher proportion of women than men. In this context, Chilean health-related public policies may consider emphasizing older adults, 20 especially older women health in areas such as mobility, pain, discomfort, cognition, sleep, energy, and affect.
In the present study, although disability of older adults with ideal and nonideal smoking, diet, total cholesterol, glucose, and blood pressure was similar, one of the novel findings was that older adults with ideal BMI had less disability. Previous studies have shown that indicators of obesity, including BMI, are related to functional disabilities, 22 providing useful information about older adult function, 23 with the advantage of being a relatively convenient and inexpensive proxy of disability. Moreover, obesity, independent from metabolic health, may accelerate age-related declines in functional ability and poses a threat to independence in older age. 24 That older adults with ideal physical activity behavior had less disability and that older Chilean women had a lower level of physical activity than men (data not shown) may help explain the greater disability observed in older women than men in the current study. Although the relationship between physical activity and disability may be complex, 25 the lower disability in older adults with ideal physical activity in the current study is in line with previous findings from a previous prospective study. 26 Considering disability as a dynamic process, physical activity, by decreasing physical frailty, 27 may also increase the likelihood of recovering from disability, 28 although greater physical performance may also be related to self-reported function. 29 Therefore, older adults may benefit from current recommendations of physical activity practice, 4 but reduction of sedentary behavior may not be enough to benefit physical function, which requires high-intensity physical activity. 30 The results of this study indicate that there are differences between the prevalence of ideal CVH metrics (BMI, physical activity) according to disability category (disabled, nondisabled). In addition, when two logistic regression models were used to compare the prevalence of disability according to individual and number of ideal CVH metrics (poor (0-2 metrics), intermediate (3-4 metrics), ideal (5-7 metrics)), older adults with ideal levels of physical activity had lower odds of disability than those with nonideal physical activity levels independent of vascular events and arthritis. Moreover, ideal and intermediate profiles were associated with lower odds of disability than the poor profile. One of the strengths of the current study (aside from the population-based sampling method) was the extensive data on potential confounders. In this sense, data were analyzed using logistic regression models adjusted for age, sex, educational level, area of residence, alcohol use, and history of falls (Model 1) and for age, sex, educational level, area of residence, alcohol use, history of falls, history of arthritis, history of cardiac disease, history of peripheral vascular disease, and history of stroke (Model 2). Adjustment for potential confounding variables is a major concern when disability is analyzed in relation to physical activity in older adults. 25 Thus, although participants with ideal blood glucose, BMI, and physical activity were less likely to be disabled according to the first regression model, after including vascular events in the second model, the only individual ideal metric associated with lower likelihood of disability in older adults was physical activity. In this sense, a recent study based on the National Health and Nutrition Examination Survey 2005-2012 confirmed our findings in adults aged 20 and older, showing that ideal CVH metrics were strongly associated with lower odds of disability independent of vascular and nonvascular conditions, although the authors did not analyze individual metrics and their relationship with disability. 12 Another prospective study of adults aged 40 and older, the Northern Manhattan Study, found a gradient of better functional status with better ideal CVH, even after accounting for incident stroke and myocardial infarction.
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Although this study had several methodological strengths (see previous paragraphs), its cross-sectional design limited the ability to draw cause-and-effect inferences between disability and ideal CVH metrics and therefore the determination of whether ideal CVH was associated with delays in the increase of aging-related disability over time. Another limitation was that disability assessment, diet, and physical activity levels were measured using a self-administered questionnaire, so some participants may have deliberately or unintentionally misinterpreted some of the questions. Another limitation was the lack of a caloric measure of total fat and sugar intake, which could not be obtained from the questionnaire. Finally, only 460 of 1,013 older adults had recorded values for all ideal CVH metrics because lipid profile was available in only 536 randomly selected older adults, although there were no differences between included and nonincluded older adults regarding Ideal Cardiovascular Health (ICH) metrics.
CONCLUSION
Despite the cross-sectional design, the current study provides information regarding the relationship between ideal CVH profiles and disability in older adults. Adults with ideal levels of physical activity had lower odds of disability than those with nonideal levels. Public policies might promote ideal early-life health behaviors and health factors in the Chilean population, supporting their maintenance into older adulthood.
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